A T cell receptor-associated GTP-binding protein triggers T cell receptor-mediated granule exocytosis in cytotoxic T lymphocytes.
To study the subcellular events occurring after T cell activation we used cloned human CTL permeabilized with alpha-toxin of Staphylococcus aureus. This method of permeabilization leads to stable transmembrane channels that permit the introduction of small molecules into the cell but preserves the cellular structures and macromolecular contents of the CTL. We used the exocytosis of CTL-specific serine esterases as a marker of T cell activation. The TCR-activated exocytosis is functioning in such permeabilized CTL. Introduction of the membrane impermeable guanosine nucleotide-binding protein (G-protein) activating GTP-analog GTP gamma S into CTL triggers exocytosis if Ca2+ is present. For optimal exocytosis ATP is required. The G-protein inactivating GDP-analog GDP beta S inhibited exocytosis triggered via the TCR-CD3 complex but not that triggered by activating the protein kinase C. If the protein kinase C was depleted in CTL by overnight incubation with phorbolester, the response to GTP-gamma S was reduced by more than 50%. These experiments demonstrate the presence of a G-protein involved in TCR-mediated CTL triggering. In the sequence of signaling steps this G-protein is localized after TCR-triggering but before the formation of the protein kinase C-activating phosphoinositol breakdown product diacylglycerol in the sequence of signaling steps.